Glucose 6-phosphate, rather than xylulose 5-phosphate, is required for the activation of ChREBP in response to glucose in the liver.
In liver, the glucose-responsive transcription factor ChREBP plays a critical role in converting excess carbohydrates into triglycerides through de novo lipogenesis. Although the importance of ChREBP in glucose sensing and hepatic energy utilization is strongly supported, the mechanism driving its activation in response to glucose in the liver is not fully understood. Indeed, the current model of ChREBP activation, which depends on Serine 196 and Threonine 666 dephosphorylation, phosphatase 2A (PP2A) activity, and xylulose 5-phosphate (X5P) as a signaling metabolite, has been challenged. We inhibited PP2A activity in HepG2 cells through the overexpression of SV40 small t antigen and addressed the importance of ChREBP dephosphorylation on Ser-196 using a phospho-specific antibody. To identify the exact nature of the metabolite signal required for ChREBP activity in liver, we focused on the importance of G6P synthesis in liver cells, through the modulation of glucose 6-phosphate dehydrogenase (G6PDH) activity, the rate-limiting enzyme of the pentose phosphate pathway in hepatocytes, and in HepG2 cells using both adenoviral and siRNA approaches. In contrast to the current proposed model, our study reports that PP2A activity is dispensable for ChREBP activation in response to glucose and that dephosphorylation on Ser-196 is not sufficient to promote ChREBP nuclear translocation in the absence of a rise in glucose metabolism. By deciphering the respective roles of G6P and X5P as signaling metabolites, our study reveals that G6P produced by GK, but not X5P, is essential for both ChREBP nuclear translocation and transcriptional activity in response to glucose in liver cells. Altogether, our study, by reporting that G6P is the glucose-signaling metabolite, challenges the PP2A/X5P-dependent model currently described for ChREBP activation in response to glucose in liver.